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Explanation of Plates. 


1. — View of a flax field (Pusa) at harvest time. 

IL— -Preparing to ret flax in an indigo vat at Booriah, Bchar, the property of 
Sir Lewis Hay, Bart., and others. The bundles of straw, of which alter- 
nate ones are inverted, are packed tightly, in a perpendicular position 
in the vat. Bamboo jaffri is placed over the straw and beneath the 
heavy beams. When the water enters, the stra\v is allowed to rise 
about a foot from the bottom of the vat, but is prevented from going 
further by tlie jaffri, ^^'hich keeps it in position during the remainder of 
tlie retting process, lasting from 6 to 18 days, according (o the tempera- 
ture of the water. 

HI. — A power flax breaker at Dooriah, Bebar. By passing the dry retted straw 
through the fluted rollers, the woody portion of this straw is broken up 
into small portions which are easily detached by the gentle hushing 
action of the scutching wheel in the next process. 

IV.— View of a power flax scutching plant, at Dooriah, Bchar. The form of 
the seuteliing wliecls and the method of extracting the fibre from the 
“broken” flax straw are clearly indicated. The wheels are all in one 
shaft, which is connected, at one end* to the driving power, by suit- 
able gearing. 




ERRATA. 

In 1909-10 Report, page 2, line IG ; for 1 maund 15 seers ” read 
“ 1 maund 19 seers.” 

In 1909-10 Report, page 6 , Table of Manures; lor'' acre ” read 25 
cutiasd' 
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INTRODUCTORY. 


T HAVE been asked by the Hon’ble Mr. T. R. Filgate, General Secre- 
X tary to the Behar Planters’ Association, Limited, to give my views 
on the experimental work on flax which is being carried on at Dooriah 
Factory. This work was started for the purpose of ascertaining whether 
flax could be profitably grown and manufactured in India, but more 
especially whether this could be done on indigo estates in Behar where the 
land and climate was thought to be suitable to its cultivation and 
where the buildings and vats of indigo factories could be utilized 
for the retting and scutching. With this view, a Belgian Flax Expert 
was engaged and brought out by Government and placed in Dooriah 
Factory, the proprietors of which had already been experimenting in 
the production of this fibre. The arrangements were that Govern- 
ment should pay for the salary and other expenses of the Expert 
and that the Dooriah Factory should give land, buildings and other 
facilities for the growth and manufacture of the crop, and that the 
Behar Indigo Planters’ Association should supervise and control the 
work. With this view, Mr. Vandekerkhove was engaged for five 
years. Three of these have been completed, and it seems opportune 
that the results of these three years should be brought prominently 
before the members of the Association so that they may judge for 
themselves the value of the results so far achieved and may consider 
the best way of utilising the services of the Expert for the remaining 
period of his engagement. 

I have for the past two years visited the experiments at Dooriah and 
made myself personally acquainted with the work there. On my advice 
the present report not only discloses the profit and loss on the working 
of last year’s crop, but details have been inserted on both sides of the 
account showing the cost and realisation of particular items, and 
estimates have been framed giving the probable capital and recurring 
cost for the convenience of any one who desires to avail himself of 
information disclosed by the work which has been done at Dooriah and 
who may wish to start an enterprise of his own. 

The nett profits obtained from the returns of the season of 1909-10 
arc Rs. 53-9-7 per higha on an area of 60 biijhas or Rs. 61-5-0 per acre. 
The figures which will be found on Table II are actualities with the 
exception that the fiax has been taken at present market valuation as it 
is not yet sold. Any disfuepancy on this account can be made good on 
the news of the sale of the fiax being received. It is worthy of note that 
the amount realised from seed forms an important item in the account. 

5 I. G, Agri. 
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INTRODUCTORY. 


From the study of the figures given in Mr. Vandekerkhove’s report 
it should be possible to work out whether it is worth the while of members 
of the Association starting flax- growing on their estates now and 
so be in a position to obtain the advice and assistance of Mr. Vandeker- 
kho/e during the next two years. Tn other words, it would seem that the 
work at Dooriah has now got beyond the experimental stage and that 
the time has come when the industry might be developed by members of 
the Association if they desired to do so. If my conjecture is right it is 
only proper that any one so inclined should have the opportunitv of 
making use of the advice of the Fxpert before the term of his engage- 
ment comes to an end. 

I miglit further point out that there are various aspects from which 
this new industry can be viewed. The chief occupations are {a) the 
growing of the flax, (6) its retting and scutching and preparation for the 
market. Both sets of operations can be jierformed by the planter, in 
which case the whole of the time and money required would have to be 
supplied by him. It is possible, however, that the growing of the flax 
only can be done by the planter and the retting and scutching bv a com- 
bination under separate capital. It is. therefore, worthy of consideration 
whether the planter should do all operations himself, or whothor the 
industrial aspect could not be carried on under separate capital. If the 
latter method is adoptel, it would Ic necessary to raise this capital 
bv means of a Syndicate or co-operative arrangement and in order 
that charges may be as lo'iv as possible it W'Ould be advisable to purchase 
an indigo factor}^ in some central place so that buildings and machinery 
could be had at reasonable cost. These matters appear to be worthy 
of the attention of the members of the Association, and it is chiefly 
with this object that I have written these few remarks in order that 
an enterprise, which appears to have some promise of success, may not 
fail for want of due consideration by those most interested and that the 
assistance given by Government may be used to the best advantage. 

As this report is of interest not only to the Behar Planters’ Associa- 
tion, Limited, but also to the general public, I have undertaken, with 
the approval of the Secretary to the Association, to publish it as a 
Bulletin of the Pusa Agricultural Ilesearch Institute. 

B. COVENTRY, 

Offg, Insptr.-Genl oj Agriculture in India, 

PusA ; I 
The 2nd Afril^ 1911 , ) 




to ret Flax in an Indij^o v^at at Dooriali, Bcliar. 
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Report on the Flax Experiments Conducted 
at Dooriah during the year 1910-11. 

General.—l am told that the. land at Dooriah is now in its normal con- 
dition again, there having been sufficient rainfall daring the monsoon 
followed by a good Jiattia (Elephant shower). Although our flax crop is 
not a bad one it is not up to mv expectations. We had looked forward to 
distinctly improved prospects when once normal conditions were re-estab- 
lished, after the three successive years of drought. We have now 93 
hujkas under flax, the results obtained from which will be published 
in next year’s report. 

It is especially in the high lands, some of which are freshly manured, 
that the crop is most defective. On the other hand we have a field 
which has had two crops taken off it since it was seeted, which will give 
us about a 12-anna crop ; and another one which has had two cuttings of 
indigo taken off it, now carrying a flax crop estimated at from 10 to 12 
aimas. These are good lands but not exceptional. Judging from re- 
sults of flax sown after indigo, much better results would have been ob- 
tained, if the “ khooiities ” which were practically a failure, had been 
dug up early, the land prepared and flax sown down in good time. It is 
clear from the present outlook that light soil and also poor soil is useless 
for flax. High lands and other uiimanured lands must be carefully selec- 
ted, and I think it advisable to leave them fallow during the rains so that 
sufficient moisture is secured to encourage the plant during its growth 
and to ensure a successful germination of the seed. I notice from this 
year’s crop that the fields left fallow which could be prepared in time, 
will yield a fairly good crop. 

It is proposed next year in Dooriah to green-manure with ‘‘Sann 
Hemp ’ ’ and a proportion of lands so manured will be sown in flax for 
experimental purposes. I have never seen it tried on flax before ; but I 
believe in its efficiency with other crops, from personal experience of 
small scale trials. It serves two purposes, as a rotation and as a manure. 

Time oj Sowmj^--WQ sowed a hujha of flax on the 9th of October ; it 
grew well and quickly at the beginning, but soon it seemed to suffer 
somehow. 1 believe this to have been iie to the heat, for the heads 
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turned yellow and only revived somewhat with the first rain. The next 
field was sown on the 16th of October and this did well. This leads 
me to finally decide that sowings before the 15th October are not 
advisable. 

Intends between years oj sowings. — We had also one higha sown in a 
field where we had flax in the season 1907-08 and it is an absolute failure. 


Results of last yearns experiments icith Chemical Manures. — The fol- 
lowing are the results of the experiments with chemical manures des- 
cribed in last year’s report, page 6 : — 


Xo, of 1 

plot. 1 

Klpplixl 

straw. 


Srod. 


Flax fibre. 

Flax tow. 

Percpntage 
of tow. 

Percentage 
of fibre. 


Mds. 

S. 

Ch. 

Mds. 

S. 

Ch. 

Mds. 


Ch. 

3/rfs. S. 

Ch. 



1 ; 

12 

20 

0 

1 

6 

12 

0 

30 

13 

0 20 

0 

4-0 

6-16 

1 

9 

20 

0 

1 

0 

0 

1 

0 

6 

0 16 

0 

4-21 

10*62 

S 

7 

0 

0 

0 

39 

12 

0 

38 

12 

0 17 

4 

C-16 

13-84 

i \ 

8 

20 

0 

0 

U 

8 

1 

3 

14 

0 17 

12 

3*22 

12-90 

3 

9 

0 

0 

0 

.36 

12 

0 

33 

2 

U 14 

6 

4-0 

9-20 


As pointed out in the last year’s report, page 7, these results cannot be 
relied upon to show the yields per acre, the figures are, however, compar- 
able amongst themselves. 

The results show that the percentage of fibre comes out highest in 
plot 3, plot 4 is the next highest, then 2 and 5, and last 1 on which the 
plant was encouraged to grow too fast by too heavy manuring. The 
quality of the fibre obtained from this plot was bad, green and short. 
The best fibre was from plot 3. No. 2 was also soft and comes next to 3 
in quality. No. 4 was long, hard and brownish. No, 5 was somewhat 
softer than 4. The only notable distinctions with regard to the market 
value were with regard to Nos. 3 and 1, the former for the better and 
the latter for the worse. 

The results thus go to show that an addition of sulphate of potash 
may be recommended and also a moderate amount of superphosphate, 
say 4 maunds of sulphate of potash mixed with 1 or 2 maunds superphos- 
phate to the acre. This seems to be confirmed by this year’s experi- 
ments. 

Behiti Lmeed.— -We also had last year an experimental plot of 
“ Dehati ” linseed. We prepared the land as for foreign flax seed and 
divided the plot into 4 lots ; two seeted, two unmanured. The size of 
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the plots were 5 cuitas and 2^- c.uit*s, but to make the figures clearer I 
have expressed the results obtained from each plot on the higha. 



Rate of ' 

Rippled 

straw. 





Fercent- Percent- 

Xo. of plot 

.sowing per ' 

Seed. Flax fibre. 

■ Flax tow. 

age ! ago 


bigka. 





of fibre, ; of tow. 


Mds. S. 

Mds. S. Ch. 

Mds. S. Ch. Mds. S. 

Ch. 

1 Mds. S. 

Ch. 

1 

Seeted 

. 10 

11 20 0 

13 2 0 3 22 

0 

2 23 

0 

! 8’. 55 1 6’ 2 

0 10 

1 

25 12 0 

11 12 0 1 22 

0 

1 34 

0 

6-12 : 7-32 

Xot (‘^ 

1 0 . 

;io u 0 

9 39 0 1 30 

0 

1 32 

0 i 

5‘67 , 5*83 

manured. 

i . 

15 21 0 

6 30 0 0 32 

0 

1 13 

0 1 

5-12 i S‘50 


Distinctly the best results are given by the heavier rate of sowing 
on both the unmanured and the ‘ ‘ seeted ’ ’ plots. 

The longest fibre was given by the seeted plots and is therefore of 
better value. The average marketable value of the fibre manufactured 
as above would be, in my opinion, £40 a ton. I daresay we may get 
more for it this year, but flax is exceptionally high this winter. The 
tow is not very good and it is possible that it will not sell very favourably. 
We have in Dooriah large fields of native linseed growing this year in 
addition to our 93 highas under flax. These fields were prepared rather 
late. With an earlier sowing, it might have grown a little taller which 
woidd make all the difference. 1 will try to extract the fibre from it and 
report on it next year. 

The following four tables show — 

(1) the sowings per field and their harvesting results ; 

(2) the working and manufacturing costs of the above with the re- 

sults, probable value and nett balance in connection with 
the Dooriah capital outlay ; 

(3) the present Dooriah capital outlay ; 

(4) the cost of buildings and machinery required for the manufac- 

turing of 100 to 120 hiijhas. 

E. M. VANDEKERKHOVE, 

Flax Expert to the BeJiar PlaiUers^ Associatwn, 




TAJU^E I. 
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TABLE II. 

Workinj and imnujaciurlwj oiUkt^ on the above fields mth the resuHs and 
their prohahle value. 

Hijhas of) Cutta.'i UK Rippled si raw— lids. 1.094-8-8. Seed— Mds. 
184-23. Rlax fibre— .Md.s, 18S-31-(i. Max tow — Mds. 130-10. 

Retted in all about (>0 daj's and scutcdied 4;l- da vs. 

//•s*. a. ]). 

Parm Expexditui!]::. 

Dooriahj Sliajrpore and Kaiannari—rent— 

Bv;h(is (\0xRs. f\ ...... 180 0 0 

Dooviali, Sliagpore and Karaniari all ialiour inidnd- 

ing .sow iiig 230 1 0 

Doorialp Sliagpoie and Kai'ainnri all lalioiir (voiu 
sowing till stored awa}* including el atning of seed 342 2 0 

( SI iiiaunds 30 -cc's iniported seed. 

Sutton lV Co .... 1.03,“) 0 0 

Transport lav .sea for above . . 1(K () 0 

I -Bill of ]sXv'!ianj,e, B idiiii. cleu'ing, 

etc., in Cidciiita . . . 93 1 3 

i Transport Calcutta. Motij)ur. ilooriah 78 0 

Seed sown — I i juannds ac-clijiiatised .^eed at 

Ks. r>-0-0 per inannd 3,7 (I M 

Seed sown - -2 mannds 20 seers. Deliaii s:cd at 
Rs. u-O-O per inmnd . . . . . 12 S 0 

Carting the flax to store i’.onse .... 33 3 9 

7'/hd0'c5 for cleaning storehon.se . . . . 0 7 0 

Rejjairiiig r/^n'rs. cost of bamboos and niahing 
new r/'UOV.s, jnte-bags (all for stacks) . . 30 1.7 0 

>'(/&< .string for tying ljnmlle.s . . . . 17 0 3 

insurance 47 0 0 

Duhan .Mate till llax is stored , . . . 17 12 9 

M.lXrFACTUKIXC: rROCESSt'S. 

Cement for repairing vats, and riiiinen necessarie? 


as jute, stojiping.s bags 0 10 

Cleaning vats and roacL making .... 2 1,7 0 

Repairing r/uf0'(5 for vats , . , . . 5 15 0 

Stoker watering vats 4 S 6 

Fuel „ G3 7 9 

Oil for engine ....... 18 12 0 
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TABLE TI-C ntl 
Mani:fa':t :'rino Pro''esses —conid, 
/'d/i'j?— contd. 

Oil for killing mosquitoes on vats , , , 

Pininen ........ 

Duhan Mate till retting finished .... 

Retting, everything included except carting . 

All the carting from storehouse, during the retting 
and then to breaker ..... 

Sndching. 

Cleaning and repairing .scutching house 

Cost )f various articles used in scutching house . 

Cleaning and repairing engine .... 

Cost of stoppings for engine 

Tha((}(-,s for scutchiiiL^ house and Gharamie^ . 

Breaking, scutching, assorting including Mish-i 

and Stoker for engine 

Oil for Portable Engine 

Grease for Cog vheels 

Engine ....... 

Baling and Fniigl. 

Baling and sewing ...... 

Jute and gunny cloth 

Carting to Motipur 

Railway freight to Calcutta 

Bill of Exchange, Lading, clearing, etc., in Calcutta 

(Steamer freight 

Dooriih liytra Charj^?. 
European establishment Rs. 3 per bigha 
Native establishment Re. 1 per higha , 

Using Engine at Rs. 5 per day .... 
Interest on capital Rs. 7,450 at 10 per cent. , 
Interest on outlay consisting in farm expenditure 
and manufacturing process Xos. 1, 2 and 3 

Rs. 3,944 at 8 per cent 

Th^ total eKpenditure up to deliverf/ at the port of destination 
is thus as foUou'S : — 

Bs. a. p. 

Farm expenditure .... 2,292 10 0 
Manufacturing processes . . . 748 I 6 

Other charges .... 2,418 4 11 

5,459 0 5 


Is, 


3 


14 

98 

96 

8 

5 

11 

2 

10 

310 

45 


13 

0 


13 


0 

184 

127 

495 


ISO 

60 

215 

745 


315 


ft. p. 

15 0 
9 9 
0 0 
12 0 

8 0 

10 4 

11 0 
6 8 
5 0 
0 0 

5 0 
9 0 
8 0 
0 0 

5 0 
2 0 
14 0 
7 0 
11 0 
5 2 

0 0 
0 0 
0 0 
0 0 


8 0 
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TABLE ll-condd. 


Probable Returns and Nett Balance, 1909-10, 
Returns, 


Rs. a. p. 

fSeed sold or sown in following season. . , 1,171 3 6 

If the Hax arrives in time at destination and can be 

sold with this winter’s market conditions Rs. 33 
per maund (cost deducted) may be obtained^ 

188 mds. X Rs. 33 per maund . . . 0,204 0 0 

Tow— 130 mds. X 10 Rs. per maund . , . 1,300 0 0 


Total . 8,075 3 6 


Balance, 


Total returns 
Total expenditure 


Rs, a, p, 
8,675 3 6 
5,459 0 5 


Nett balance 


3,216 3 1 


Total . 3,210 3 1 


Rs. 3,216-3-1 iorCyOhijhas-'Rii. 53-9-7 per higha or 53-9-7 X 1 '14558 = Rs. 61-5-0 
per acre. 

N,B. — Always considering that we obtain the prices indicated. 

TABLE III. 

The present DooriaJi Capital Outlay. 

Rs, a. p, 

(1) Addition to scutching l:ouse (part of it existing 

as also the ngine shed) 1,()<)0 0 0 

(2) Machinery iuside scutching house, breaker and 

pr ss 4,500 0 0 

(3) Cooling ouso 50 0 0 

(4) Storehouse with r al> flo ring for flax straw . 1,800 0 0 

(5) Storehouse for broken flax about . . . 100 0 0 


Total , 7,450 0 0 
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TABLE IV, 


Buildings and nutchinery required jor the manufacturmg of 100 to 

highas. 


Its. a, p. 


(1) A storelmnso in brick, covered water-tight in 
grass, floored vitli rl njips^ having a capacity of 
70,000 cubic feet or, say, 150' x 32' x 10' Cost 

about 1,S00 0 0 

(2) A scutching house in Irricks with corrugated 

iron roof ]20'x20' <■ 15' and engine shed . 2,200 0 0 

(3) A house in mud or brick to store bundles fvo]n 
breaker 40' x 20' x 5' water-ligli I in giaass. Cost 

about 209 0 0 

(4) A cooling house in mud 60' x 15' x 4' (parlly 
underground, water-tigld. grass covered). Cost 

about 100 0 0 


(5) A press-house big cnougli for assorting and 

.storing bales, say G0'xl5 in bnek and 
water-tight covered. Co^t about . . . 1.900 0 0 

(6) Macliinciu' required inside scutching liouse . 4,000 0 0 

(7) Urcss, about . ..... 500 0 0 

(S) Portable 15 11. P. about .... O.OtiO 0 0 

(9) Centrifugal ])uin])- alwiit .... uAO 0 0 

* (10) Vats for retting 18,000 crduc ieet at Ps. 600 

per 1,000 cul he feet 10,800 0 0 

(11) Reservoir for water 4,500 cubic feet. Cost 
about 8,000 0 0 

Tot.at, . 35,100 0 0 


m 


* ALP.— This may be reduced if tliey can be built partly underground. 

From Table Xo. TV each one interested should make out a private list 
of the additional buildings and machinery required, and his own capital 
outlav and the interest thereon. He also should work out his own figures 
as to the amount and interest on working and manufacturing outlay, 
European and Native establishment, taking into consideration that uiidei. 
normal market conditions the price of the fibre may go down to 
Rh. 30 and sometimes to Rs. 27 per maund which corresponds to £54 and 
£50 a ton. 

To make an estimate on capital for the manufacturing of 5 to 600 
bights, Table IV should he taken as a basis. Items 1, 2, 3, 4, 6 and 10 
may be multiplied by 5, items 7, 8, 9 and 11 by 2 or 3. 
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Proposals for 19lhl2 — We will next year experiment on : 

I. Green manuring. 

II. The value of the retting water as a manure. 

III. The value of three years’ acclimatised seed. 

We shall also : — 

IV. Go further into the matter of the intervals between the 

years of re-sowing flax in the same field. 

V. Work of! and give an accurate account of the results of the 

present crop. 
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